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OUMLINE

OVERIEW Gl SECIMERNINENSPO)E ITOUES,
Varanility, scale, and sampling ias.

Bedlioad Samplineg: a new method of
sediment' collection te aveld or minimize
Ilases off elder methods.

REeAsENS e VenIteHnErEEdIoad ane tie
potential for developing bedload data while
restoring sediment-impacted habitats.




Eluviall Sediment

“Particles; derved: firom rocks, bielogical
maternals, or chemical precipitants;, that are
transpoerted by, suspended in, or deposited
Py flewing water®  (USGS; ASIIM)

BedleauVersUS SUSPENCEE . ORe SIiZe of
sampler dees net fillfallfneeds; 40,000 ten
poulder meved 5 kininkone storm.

Scale: 1.3 major FVers move approximately
6 billien tens of sediment annually.




Variations In; Transport:

Verucally withinwater column
Laterally/ acresss stream

Longitudimally within 19asin

Ffemperal, with discharge per event
Temporal, betweeni events (leng-term)

Wit
Wit
Wit

dl Instream Impacts; er disturance
1 depositien en floedplain er In: stream

1 new overland sources or effective controls




Subsampling = Varianility

S0-secona sample
30-sec sample
30-sec sample

S-Inch sample
S-Inch sample

(0.01)(0.01)
(0.000001)(0.003)

0.01 (hoeur);
0.0003" (day)
0.000001 (year)

0,01 (20-fit w)
0.003! (100=ft w)

0.0001 (10,000X)
0)50/0/0]00]60)0)<




Bias ofi Bedload Samples from
Including Suspended Sediment

3” X 3 “ Helley-Smith
100-fit wide stream
3 fps velocity
30-second samples

400 Samples / X-section
2250 cubic feet / X-section = 5.63 cubic feet / sample
63,720 liters / X-section = 159 liters / sample




Bias ofi Bedload Samples from
Including Suspended Sediment

3” X 3 “ Helley-Smith
100-fit wide stream
3 fps velocity
30-second samples

TSS Suspended Sediment Collected
10 mg/L 0.637 kg 1.4 Ibs

500 mg/L 31.85 kg 70.2 Ibs
5000 mg/L 318.5 kg 702 Ibs




Bias ofi Bedload Samples from
Including Suspended Sediment

3” X 3 “ Helley-Smith
100-ft Wide stream
3 fps velocity
Zeminuibe SAmples

TSS Suspended Sediment Collected
10 mg/L 2.55 kg 5.6 Ibs
500 mg/L 127 kg 281 Ibs
5000 mg/L 1274 kg 2808 Ibs




Sampling Bedlead Transpoert

Helley=Smithr Sampler; Arnnen Sampler;
Net-frame: tiraps; electronic devices; acoustic;
Birkibeck Design; Yangtze Samplers; tracers;

Pit liraps (reduce: temporal & spatial var:.);
Conteur Mapping (lake: sterage; deltas);
Vortex-tube bedlead trap; Toutlie River Sampler;
Radio transmitters; tageed particles;

Delft Nile Sampler; Pan-type Samplers; ...




“Conclusions: The mechanics of
sediment transpert IS se: complex
that It IS extremely unlikely that a

Ul understanding will ever: lhe

ehtained” (p.6295)

Simons, D.B. and E. Senturk. 1992.
Sediment Transpert Trechnelogy. Water
Reseurces Publications. 897 pp.




Depth-Integrated Suspended

) 4




Helley-Smiith Sampler:




Bunte (2003) bedlead net trap




Bedlead net samples (Bunte ‘03)




Retrieving bedlead net samples




[Helley-Smiith Sampler




Other Issues in Bedleaad Sampling

Particle sizes captured (and missed), re:
sampler meuth epening; Mesh size: &
location e Nets Used; Gperator

Iinclusion of suspended: sediment, I Cross:

Section off Water collmniis sampled;

Site limitations (e.g., liFbrdge &/or Winch
are reguired); resuspemnsion from: pits;

Limited sample time (te clog or fillfnet);
Cost; Safety; Portabllity; Ease of Use




Streamside Systems Bedlead

Ramped collector on betton, of stream;

Slotted screen(s) te collect targeted: sizes of
POLIEM SEdIMERLS, asi the stream delivers them

Collected sediment may be pumped out

(Centinuious, or INtermittent), or remeved: by,
SIphoen action; Iarger screens; USe: GRe: o more
removanle hoppers; minimize: IISS) Inclusien;

Varialble sizes; andl capacities, scalakle te; any/
Size stream;; can target total hedliead, leng-ternm

Portakle (2-fit, 100Ips) ter permanent (15-fit, 35
ton) linkable installations.







Streamside: Systems, (small 3-hepper)
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Streamside Systems (Siphon)




Streamside Systems (Underside)




Bedlead Sample firom: S-Nopper
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Streamside Bedlead Advantages

Increased Saiety; Elexibility in’ site: Iocations
Reduced Varanility; site-specific designs

Ability ter lFlarget Tetal’ Bedload (fremifines
threughi beulders, acress: full channel)

Contnuous; Menitenng (heurs te: menthas), With
discrete sample availapility: and hackiiush

Aility ter Selectively: Remove andi Vieasure
Bedload Eines (Fresteration, +TVIDL'S)

Avold Suspenaded: Sediments andl Organic Lead
Unattended eperation; no resuspension or 1oss




TYPES of beadload data requireas
determine monitering| gear used

HYarelegIst or geomorphoelegist commonly,
igneres the fines (e.q., 1-mmimesh Helley-
Smith), and IS mere Concermea With; stream
competence, D&4, and [Dmax

\Water supply nanagers: nay. be nmoje
concerned Withr reservollr loading| rates

Bielegists and water gquality managers: nmay,
fecUS; more: onl the harmiul Impacts firen fines

MATCH YOUR BEDLOAD DATA TO YOUR
N==D)S




Little: Manistee River, M

NCASI 1999: “...Small bag with 1 mm mesh captures more sediment than a
large bag with 0.2 mm mesh, due to increased hydraulic efficiency”




“Excess Sediment”

Re: hydrology, moerphology, mechanical
transpert, modeling, channel stanility,

Re: aggradation, resenvelr sedimentation,
fleod sk, deltas, pewer Generation IoSses

Re: habitat, diversity, endangered Species,
ish spawning andisuivival, Interstitial

Re: regulatery agencies; TVIDL's; BIVIP'S,

prevention —Vs- restoration of sediments-
Impacted habitats







Restoration Applications

Using Streamside: Collectors ter Provide: Bedlead Data

Natural Channel Design: (Ibelow Instream censtiuction
activities)

Selective removall of fines;, for resteration ofi
sediment-Impacted habitats

Reduction: off pondiand reservelr sedimentation
Relntroduction of sediment below dams

Prevention; off sediment Impacts elow: dam-removal
Projects, and municipal stermwater: systems

Selective moeniterng of fines: fer seurce identification
and development of TVIDL's

Cleanup Impacting sediments below: spills or failed
BMP’s




Snow Creek, Stokes Co, NC

Natural Channel Design: Preject: (July: 2004)

Use Streamside’ Systems sediment cellectors at
IOWEr end of riestoration reach, ter prevent
doewnstream| sediment Impacts

Quantiiying the materal removed (hefere,
during), and after) can decument bedloaad
iransport, the propoertien; attrbutanie: to
construction, and the guantity. ofi fines preventead
from Impacting the stream.




Successiul Long-term Examples:

=2 years continueus, nertherm Michigan
treut stream,, private clul;, selective
remoyvall of sands; Winterzed \With
nsulated pumpheuse and controlier:

—2 yeals seasonal operation, Duck: Creek,
Juneau,, Alaska, fer selective removal of
IeN e, terincrease salmonid spawning
survivall and Benthic diversity.




Koeskil, K\ Herrcks, EE. 2004, Evaluation of a Vethed! for
RemoeVving lIren Eloe 1o REStorer Anaaieneus Eishrakitab iin
PUCKk Creeks Alaska. Natioenal Fish & Wildlife FeuReaauon
EIREINREROERPIGECH - 19 CEHZSO000

“The Streamside Systems device consisted ofi a 487 X 48™ Series
II' Contractor Collector ... 11-ga stainless: ... 2” pipe” (p.2)

“Te Collector was installed inr the: stream In August 2002 and

evaluations were conducted in the: fall, 2002, and iR SUmmer-
fall, 2003 (p.3)

“Iihe approach Using the Streamside Systems Inc Collector
woerked well inrcellecting the Iren flec and pumping It te; the
dewatering| vags ...~ (p.6)

“T'he Collector had no proklem;in; collecting the iron floc™
(K Keski, personal communication, 7 July: 2004).




Independent Performance: Testing

Mike Shaffer (INCSU): three streams at
Balsam Moeuntainr Preserve, Jackson County,
NC. InProgress.

Hydraulics [Lalberatony, Engineerng Research
Center, Colerade State University, Et Collins,
CO. Summer 2004. 24 tests under variety
Off substrates; andl velecities;, torassess the
efficiency of tetalfbedload capture, and the
efficiency of selective remoeval ofi fine
sediments.













